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x = 0 mm, compression
x = 0 mm, tension



















x = 60 mm, compression
x = 60 mm, tension


















x = 120 mm, compression
x = 120 mm, tension














x = 190 mm, compression
x = 190 mm, tension
















x = 260 mm, compression
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t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s





















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s



















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s



















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
























x = 260 mm
x = 190 mm
x = 120 mm
x = 60 mm































































































































































































































































































x = 0 mm, compression
x = 0 mm, tension


















x = 60 mm, compression
x = 60 mm, tension
















x = 120 mm, compression
x = 120 mm, tension


















x = 190 mm, compression
x = 190 mm, tension
















x = 260 mm, compression
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t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s





















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s



















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s



















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s
























x = 260 mm
x = 190 mm
x = 120 mm
x = 60 mm
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x = 0 mm, compression
x = 0 mm, tension
















x = 60 mm, compression
x = 60 mm, tension




















x = 120 mm, compression
x = 120 mm, tension
















x = 190 mm, compression
x = 190 mm, tension
















x = 260 mm, compression
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t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s





















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s



















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s



















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















x = 260 mm
x = 190 mm
x = 120 mm
x = 60 mm
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x = 240 mm, compression
x = 240 mm, tension














x = 160 mm, compression
x = 160 mm, tension




















x = 80 mm, compression
x = 80 mm, tension


















x = 40 mm, compression
x = 40 mm, tension


















x = 0 mm, compression
x = 0 mm, tension


















x = -40 mm, compression
























x = -80 mm, compression
x = -80 mm, tension














x = -120 mm, compression
x = -120 mm, tension














x = -160 mm, compression
x = -160 mm, tension




















x = -200 mm, compression
x = -200 mm, tension
















x = -240 mm, compression




 (     &&  ;  ' &&  '$ =  $; 
'$=;'$=$;'&'$=&
;'$=&$;#




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s





















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s
























x = 240 mm
x = 160 mm
x = 80 mm
x = 40 mm
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x = 240 mm, compression
x = 240 mm, tension
















x = 160 mm, compression
x = 160 mm, tension


















x = 80 mm, compression
x = 80 mm, tension


















x = 40 mm, compression
x = 40 mm, tension


















x = 0 mm, compression
x = 0 mm, tension


















x = -40 mm, compression























x = -80 mm, compression
x = -80 mm, tension


















x = -120 mm, compression
x = -120 mm, tension
















x = -160 mm, compression
x = -160 mm, tension


















x = -200 mm, compression
x = -200 mm, tension


















x = -240 mm, compression
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t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s





















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















x = 240 mm
x = 160 mm
x = 80 mm


































































































































































































































































x = 240 mm, compression
x = 240 mm, tension


















x = 160 mm, compression
x = 160 mm, tension




















x = 80 mm, compression
x = 80 mm, tension




















x = 40 mm, compression
x = 40 mm, tension
















x = 0 mm, compression
x = 0 mm, tension
















x = -40 mm, compression

























x = -80 mm, compression
x = -80 mm, tension


















x = -120 mm, compression
x = -120 mm, tension
















x = -160 mm, compression
x = -160 mm, tension




















x = -200 mm, compression
x = -200 mm, tension


















x = -240 mm, compression
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t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s





















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s























x = 240 mm
x = 160 mm
x = 80 mm
x = 40 mm















































































































































































































































x = 5.5 mm, compression
x = 5.5 mm, tension
















x = 76 mm, compression
x = 76 mm, tension
















x = 166 mm, compression
x = 166 mm, tension


















x = 266 mm, compression
x = 266 mm, tension




















x = 361 mm, compression
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t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s


















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















x = 361 mm
x = 266 mm
x = 166 mm
x = 76 mm
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x = 320 mm, compression
x = 320 mm, tension
















x = 240 mm, compression
x = 240 mm, tension


















x = 160 mm, compression
x = 160 mm, tension


















x = 120 mm, compression
x = 120 mm, tension


















x = 80 mm, compression
x = 80 mm, tension


















x = 40 mm, compression
























x = 0 mm, compression
x = 0 mm, tension
















x = -40 mm, compression
x = -40 mm, tension
















x = -80 mm, compression
x = -80 mm, tension


















x = -120 mm, compression
x = -120 mm, tension


















x = -160 mm, compression
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t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s
























t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s


















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s























x = 320 mm
x = 240 mm
x = 160 mm
x = 120 mm
x = 80 mm
x = 40 mm







































































































































































































































































x = 320 mm, compression
x = 320 mm, tension


















x = 240 mm, compression
x = 240 mm, tension




















x = 160 mm, compression
x = 160 mm, tension
















x = 120 mm, compression
x = 120 mm, tension
















x = 80 mm, compression
x = 80 mm, tension
















x = 40 mm, compression























x = 0 mm, compression
x = 0 mm, tension
















x = -40 mm, compression
x = -40 mm, tension




















x = -80 mm, compression
x = -80 mm, tension




















x = -120 mm, compression
x = -120 mm, tension


















x = -160 mm, compression
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t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s
























t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s


















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s























x = 320 mm
x = 240 mm
x = 160 mm
x = 120 mm
x = 80 mm
x = 40 mm
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x = 5.5 mm, compression
x = 5.5 mm, tension




















x = 76 mm, compression
x = 76 mm, tension




















x = 166 mm, compression
x = 166 mm, tension


















x = 266 mm, compression
x = 266 mm, tension
















x = 361 mm, compression
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t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s


















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
























x = 361 mm
x = 266 mm
x = 166 mm
x = 76 mm
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x = 320 mm, compression
x = 320 mm, tension
















x = 240 mm, compression
x = 240 mm, tension


















x = 160 mm, compression
x = 160 mm, tension




















x = 120 mm, compression
x = 120 mm, tension
















x = 80 mm, compression
x = 80 mm, tension
















x = 40 mm, compression



























x = 0 mm, compression
x = 0 mm, tension


















x = -40 mm, compression
x = -40 mm, tension


















x = -80 mm, compression
x = -80 mm, tension
















x = -120 mm, compression
x = -120 mm, tension
















x = -160 mm, compression
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t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s
























t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s


















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s
























x = 320 mm
x = 240 mm
x = 160 mm
x = 120 mm
x = 80 mm
x = 40 mm







































































































































































































































































x = 320 mm, compression
x = 320 mm, tension


















x = 240 mm, compression
x = 240 mm, tension
















x = 160 mm, compression
x = 160 mm, tension


















x = 120 mm, compression
x = 120 mm, tension
















x = 80 mm, compression
x = 80 mm, tension


















x = 40 mm, compression























x = 0 mm, compression
x = 0 mm, tension
















x = -40 mm, compression
x = -40 mm, tension
















x = -80 mm, compression
x = -80 mm, tension



















x = -120 mm, compression
x = -120 mm, tension
















x = -160 mm, compression





























t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s
























t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s


















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s























x = 320 mm
x = 240 mm
x = 160 mm
x = 120 mm
x = 80 mm
x = 40 mm
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x = 5.5 mm, compression
x = 5.5 mm, tension




















x = 76 mm, compression
x = 76 mm, tension




















x = 166 mm, compression
x = 166 mm, tension


















x = 266 mm, compression
x = 266 mm, tension
















x = 361 mm, compression
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t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s


















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s























x = 361 mm
x = 266 mm
x = 166 mm
x = 76 mm































































































































































































































































x = 320 mm, compression
x = 320 mm, tension


















x = 240 mm, compression
x = 240 mm, tension




















x = 160 mm, compression
x = 160 mm, tension
















x = 120 mm, compression
x = 120 mm, tension
















x = 80 mm, compression
x = 80 mm, tension


















x = 40 mm, compression
























x = 0 mm, compression
x = 0 mm, tension
















x = -40 mm, compression
x = -40 mm, tension




















x = -80 mm, compression
x = -80 mm, tension




















x = -120 mm, compression
x = -120 mm, tension


















x = -160 mm, compression




 2/     &&  ;  ' &&  '$ =  $; 
'$=;'$=$;'&'$=&
;'$=&$;#






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s
























t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s


















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s

























x = 320 mm
x = 240 mm
x = 160 mm
x = 120 mm
x = 80 mm
x = 40 mm
x = 0 mm
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x = 400 mm, compression
x = 400 mm, tension




















x = 320 mm, compression
x = 320 mm, tension
















x = 240 mm, compression
x = 240 mm, tension
















x = 200 mm, compression
x = 200 mm, tension
















x = 160 mm, compression
x = 160 mm, tension
















x = 120 mm, compression






















x = 80 mm, compression
x = 80 mm, tension
















x = 40 mm, compression
x = 40 mm, tension




















x = 0 mm, compression
x = 0 mm, tension




















x = -40 mm, compression
x = -40 mm, tension
















x = -80 mm, compression
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t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s


















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s


















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s



















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s























x = 400 mm
x = 320 mm
x = 240 mm
x = 200 mm
x = 160 mm
x = 120 mm
x = 40 mm













































































































































































































































































x = 400 mm, compression
x = 400 mm, tension
















x = 320 mm, compression
x = 320 mm, tension




















x = 240 mm, compression
x = 240 mm, tension




















x = 200 mm, compression
x = 200 mm, tension
















x = 160 mm, compression
x = 160 mm, tension
















x = 120 mm, compression






















x = 80 mm, compression
x = 80 mm, tension
















x = 40 mm, compression
x = 40 mm, tension




















x = 0 mm, compression
x = 0 mm, tension




















x = -40 mm, compression
x = -40 mm, tension
















x = -80 mm, compression
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t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s


















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s


















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s



















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s






















x = 400 mm
x = 320 mm
x = 240 mm
x = 200 mm
x = 160 mm
x = 120 mm
x = 80 mm
x = 40 mm




































































































































































































































































x = 400 mm, compression
x = 400 mm, tension




















x = 320 mm, compression
x = 320 mm, tension
















x = 240 mm, compression
x = 240 mm, tension


















x = 200 mm, compression
x = 200 mm, tension
















x = 160 mm, compression
x = 160 mm, tension
















x = 120 mm, compression


























x = 80 mm, compression
x = 80 mm, tension




















x = 40 mm, compression
x = 40 mm, tension




















x = 0 mm, compression
x = 0 mm, tension


















x = -40 mm, compression
x = -40 mm, tension
















x = -80 mm, compression
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t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s




















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s


















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s


















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s



















t = 500 s
t = 1000 s
t = 1500 s
t = 2000 s
t = 2500 s
t = 3000 s
























x = 400 mm
x = 320 mm
x = 240 mm
x = 200 mm
x = 160 mm
x = 120 mm
x = 80 mm
x = 40 mm
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 = 5 mm
y
x=0.37
 = 10 mm
y
x=0.37
 = 15 mm
y
x=0.37
 = 20 mm
y
x=0.37
 = 25 mm
y
x=0.37
 = 30 mm

















 = 5 mm
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 = 25 mm
y
x=0.37
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x = 0.01 m
x = 0.02 m
x = 0.03 m
x = 0.04 m
x = 0.05 m
x = 0.06 m
x = 0.07 m
x = 0.08 m
x = 0.09 m



























x = 0.11 m
x = 0.12 m
x = 0.13 m
x = 0.14 m
x = 0.15 m
x = 0.16 m
x = 0.17 m
x = 0.18 m
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x = 0.01 m
x = 0.02 m
x = 0.03 m
x = 0.04 m
x = 0.05 m
x = 0.06 m
x = 0.07 m
x = 0.08 m
x = 0.09 m
x = 0.10 m



























x = 0.11 m
x = 0.12 m
x = 0.13 m
x = 0.14 m
x = 0.15 m
x = 0.16 m
x = 0.17 m
x = 0.18 m
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x = 0.11 m
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x = 0.17 m
x = 0.18 m






















































 = 5 mm
y
x=0.37
 = 10 mm
y
x=0.37
 = 15 mm
y
x=0.37
 = 20 mm
y
x=0.37
 = 25 mm
y
x=0.37
 = 30 mm



















 = 5 mm
y
x=0.37
 = 10 mm
y
x=0.37
 = 15 mm
y
x=0.37
 = 20 mm
y
x=0.37
 = 25 mm
y
x=0.37
 = 30 mm



















 = 5 mm
y
x=0.37
 = 10 mm
y
x=0.37
 = 15 mm
y
x=0.37
 = 20 mm
y
x=0.37
 = 25 mm
y
x=0.37
 = 30 mm

























x = 0.02 m
x = 0.04 m
x = 0.06 m
x = 0.08 m
x = 0.10 m
x = 0.12 m
x = 0.14 m
x = 0.16 m
x = 0.18 m
x = 0.20 m
























x = 0.22 m
x = 0.24 m
x = 0.26 m
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x = 0.02 m
x = 0.04 m
x = 0.06 m
x = 0.08 m
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Small-scale cyclic tests on non-slender piles situated in sand - Test results.
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